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TITLE OF THE INVENTION 
Eihemei Dignal Storage (EDS) Card and Saiellite Transmission System 



10 



CROSS-RJEFERENCE TO RELATED APPLICATIONS 



This applicaiion is a conunuation-in-parx of cwo U.S. Patem Applications; (1) U.S. 
Provisional Patent Application Senal No. 60/105,468, filed October 23, 1998, entitled 
Apparatus and Method Of Use For Local Receiver Storage, Dccodmg and Output'*; and (2) 
1 5 U.S. Utility Patent Application Serial No. 09/287,200, filed April 3, 1999, cniiilcd **Saiellite 
Receivcr'Rouier, System, and Method of Use" which is a continuation of a prior provisional 
U.S. patent application Serial No. 60/105,878, filed October 27, 1998. entitled "Ethcmei 
Satellite Delivery Apparatus". The disclosures of all the aforementioned applications arc 

incorporated herein by reference. 

20 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH AND DEVELOPMENT 

Not applicable. 



SUBSmUTE SHEET (RULE 26) 



11/02/2001 13:13 5TARGUIDE DIGITAL ^ ROB PARIS 



NO. 963 005 



WO00/254K fCTrt;SW/24740 

- 2 - 

BACKGIjLOUND OF THE I>fVENnON 
The present inveniion generally relates to an Ethcmei Digital Storage (EDS) Card, 
saielliic transmission system, and method for daia delivery or advertising. More panicularly, 
ihc present invention relates to an EDS Card for receiving, storing, and iransmining files 
5 including video, audio, lexi, and multimedia files, especially files received via saieUiie 
transmission. 

The efTon to develop a system for error-free, time-crucial distribution of bandwidth 
consumptive files has driven the daia delivery industry for some time Wiihin the 
broadcasting mdusiry. especially radio broadcasting, private network systems have been 

10 developed to facilitate ihe distribution of audio files for subsequent radio broadcasting. 
These pnvaie network systems often use satellites as "bent-pipes" to deliver their content 
reliably and quickly. These private ncw/ork systems have evolved from primitive repeaters 
10 systems allowing the receiving station greater degrees of imeraciion and reliability. 

The Internet is an enormous ncrwork of computers through which digital information 

1 5 can be sent from one computer co another. The Internet's strength • its high level of 

intcrconncctiviiy -also poses severe problems tor the prompt and efficient distribution of 
voluminous digital information, panicularly digitized imaging, audio, or video information, 
such as an audio broadcast transmission. Internet service providers (ISP's) have attempted to 
accelerate ihc speed of delivery- of content to Iniemei users by delivering Internet comeni 

Zi) le g . TCP/IP packets) to the user through a satellite broadcast system. One such system is the 
direct lo-home ("DTH") satellite dc|i\ cry system such as thai offered in connection with the 
trademark. "DirecPC." In these DTH types of systems, each subscriber or user of the sysiern 
must have: (i) access lo a satellite dish; (ii) a satellite receiver comiccied to the satellite dish 
and mounted in the user's pC; and (iii) an Internet back channel in order to request 
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informaiion from Iniernei Web sites. The DTH system is thus quite cosily, since each user 
must have its own receiver and connection to a satellite dish. The DTH system is also 
somewhat difTicuii to deploy since the saielhie antenna and receiver is mounted in each DTH 
user's PC. 

5 The DTH system also does not take advantage of pre-existing satellite systems, and it 

often is a single carrier system, dedicated to the delivery of Imemei content to the user. It 
does not allow the user flexibility to receive, much less distribute to others, other types of 
services, such as non-Intcmei radio broadcast or faxing services for example. The DTH 
systems also typically modify the IP packets at the head end, thus introducing significant 

1 0 processing delay through the need to reconstruct packets on the receiving end. 

DTH systems typically utilize the DVB standard, in which event the system might 
broadcast other services. DVB systems, however, utilize a statisitica) data canrier. For this 
and other reasons, the DVB systems oflen cause significant additional delay due to the need 
to reconstruct packets from the statistically muliiplexed carrier sent through DVB system.. 

1 5 DTH system also add sicnificani overhead to the data stream they provide, thus requiring 
additional bandwidth and associated costs in order to processes and deliver DVB data 
streams. 

The DTH system is also typically quite limited in its bandwidth capabilities. The 
consumer DirecPC system, for example, is limited to 440 kbps. thus limiting its effectiveness 
20 as a reliable, flexible, and quick disiribuiion vehicle for Internet concent, particularly 
voluminous content, to all users of the system through the one carrier 

.Mother system used by ISP's and others to deliver Inicmci content through satellites 
is the use of commercial or professional quality satellite receivers in conjunction with 
iradiiional Iniemci routers connected into an ISP LAN or similar LAN for delivery of the 
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received conieni through its LAN to us subscribers either on the LAN or through inodems 
and telecomznunicaiions lines interconnecting the modems. (See Prior Art Figure 3.) These 
types of separate receiver- and -router saicHile systems have lypically required use of 

traditional satellite data receivers with integrated serial (often RS-422) interfaces or data 

1 

5 outputs. The data output is connected into the router, which then converts the dw into 

Ethernet compatible output and routes and outputs the Ethernet onto the LAN. 
» 

The apphcani has discovered that these prior art dau receiver and separate router 
systems present many problems. For example, the traditional data receivers are relatively 
inflexible and support only one or iwo services; and ihe use of a separate router is expensive. 

10 In addition, ihese types of systems usuajly employ a DVB transpon mechanism^ which not 
well suited to transmitting Internet and similar types of content for a number of reasons. One 
reason is that, as noted above, the DVB transpon protocol and mechanism add subsiandal 
delays inio the system. Another is thai, as the applicant has discovered, the DVB transpon 
mechanism uiihzes excessive amounts of bandwidth. 

I? In addiiion. pnor art data receiver and separate router systems often employ a separate 

sioraec memor>'. often linked to (he router via a Local Area Network (LAN) which adds 
further expense, complication, and bandwidth consumption. Also, prior an systems are ohm 
au kward lo adjust, to the extent that the pnor an systems are adjustable at all Additionally, 
prior an receivers lypically are unable to provide multicasting and expensive multicasting 

20 routers must be added to the system to suppon multicasting. 

The applicants have attempted to solve many problems through the development of 
several prior an satellite data transmission systems and modules, available from StarGuide 
Digital Networks, Inc. of Reno. Nevada, that may be added lo a receiver including an 
Asxitchronous Services St^isiica! Demux Interface Module, a Digital Video Decoder 
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Module, an MX3 Digiial Muliimedia Muliiplcxer, a Digital Audio Storage Module, and a 
Digital Multimedia Satellite Receiver. However, cost, efficiency, and reliabiliiy may sull be 
improved. 

Additionally, in the field of broadcasting, advertising is a major source of revenue, 
5 However, radio broadcasting of several types of advertising, such as national advertising 
campaigns, is often disfavored. In national adveilising campaigns, advertising "spots'* are 
often localized to ihe region in which the spot will be played. For example, an advertising 
spot 10 be run in Chicago might be localized by including voice content from a Chicago 
personality, or includmg a reference to Chicago. Spot localization and distribution is 

1 0 extremely cumbersome m prior an systems. Often prior an systems require audio Upes to be 
generated at a centralized location and then physically mailed to a local broadcaster, which is 
costly, labor intensive and not time effective. The development of a distribution system 
providing reliable, fast and efficient delivery of content as well as increased automation 
capability throughout the system may be of great use in data delivery enterprises such as 

1 5 nation ad campaign distribution and may lead to industiy growth and increased profitability. 
For example, increased automation, ease of use and speed of distribution of a national ad 
campaign to a number of local broadcasters may allow increased broadcast advertising and 
may draw major advenising expenditures into national broadcasting advertising campaigns. 
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BRIEF SUMMARY OF THE INVENTION 
The present inveniion provides an Eihcniei DigittI Storage (EDS) Card opeiabk in a 
satellite dau transmission system for stonng and routing any kind of data including audio, 
video. Text, image or multimedia files. Use of the present inveniion provides a satellite dau 
5 transmission system with the ability to receive a multiplexed data stream of a variety of files, 
such as audio, video, data, images, and other multimedia files. Received files maybe 
demultiplexed and stored automatically on the EDS Card locally in a flash memory storage. 
Files stored in the flash memory storage may be retrieved later. Atlemattvely. received files 
may be routed by the EDS Card over a network such as a Local Area Network (LAN). In a 

10 preferred embodiment, audio files may be retrieved, mixed with external atidio, funhcr 

manipulated and output as audio output. All files stored in the flash memory storage may be 
transmitted externally via an Ethernet Port, an M&C Pon or a modem-enabled Auliliary RS- 
232 Pon. In addition to a data stream received from a satellite, files may be uploaded to the 
flash memory storage via an Ethernet Port, an M&C Port or a modem-enabled Auliliary RS- 

1 3 2j2 Port. The EDS Card provides efficient multicasting via an IGMP multicasting processor. 
The EDS Card mcludes an HTTP server and a DNS resolvcr allowing the operation of the 
EDS Card and the contents of the flash memory storage to be accessible remotely via a web 
browser. The EDS Card provides a satellite receiver with a digital data, video, or audio 
storage and local insenion device, web site. Ethernet output device and router. 

20 These and many other aspects of the present invention are discussed or apparent in the 

rollowing detailed description of the preferred embodiments of the invention. Ii is to be 
understood, however, that the scope of the invention is to be deieimincd according to the 
accompanying claims. 
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ADVA>JTAGES OF THE INVENTION 
It IS an object of the present invention to provide an EDS card capable of storing any 
kind of data , not just audio data. For example, the EDS card may be used to store text, 
numbers, mstruciions, images or video data. 
5 It is an object of the invention to distribute TCP/IP compaUble comeni by satellite. 

It is an advantage of the present invention that it provides an Ethemei/Romcr card that 
can be mounted in a satellite receiver quickly, easily, and economically. 

It is another advantage of the present invention that it provides a satellite receiver with 
the capability of receiving TCP/IP compatible content and rouimg and disinbuting it onto a 
1 0 LAN or other computer network without need for a router to route the content onto the LAN 
or network. 

It is still another advantage that the preferred card may be hot swappable and may be 
removed from the receiver wiihoui interfering with any other services provided by ihe 
receiver. 

' • »5 "ill another advantage of the present invention that the preferred card can be used 

m a receiver thai can deliver other scr\ices. through other cards, m addition to those provided 
by the present invention itself For example, other services, available from SiarGuide Digital 
Networks. Inc. of Reno. Nevada that may be added to a receiver include an Asynchronous 
Services Statistical Demux Imerfjce Module, a Digital Video Decoder Module, an 

20 Digital .Multimedia Mulitplcxer. a Digital Audio Storage Module, a Digital Audio Decoder, 
and a Digital Multimedia Satellite Receiver. 

A still further advantage is that it provides satellite distribution of TCP/IP compatible 
content, eliminating the need for each PC receiving the content through the receiver to have 
lis own dish or its own satellite receiver. 



SUBSmun SHEET (f«JL£ 26) 



11/02/2001 13:13 STARGUIDE DIGUAL ^ ROB FORIS 



NO. 963 PU 



WO 00/25412 PCTA^S99/Z4740 

-8- 

An addUional advanUge is thai the present invention provides satellite TCP/IP 
disttibution to PCs without having a satellite receiver being motmted in a PC and subject to 
the instability of the PC environment. 

Yet an additional advanuge is that the present card can preferably provide data 
5 services in addition to delivery of Internet content. Another advanugc is thai the satellite 
receiver in which the card is insened preferably can provide yet additional services through 
other cards inserted in slots in the receiver. 

Another advaniage is ihat existing networks of satellite receivers can be adapted to 
deliver Inicmci services by mere insenion of the present cards in the receivers without having 
1 0 to replace the existing networks. 

Il IS also an advantage of the present invention that the present system and insenion 
card preferably provides the ability to deliver TCP/IP content to Ethernet LAhTs without need 
for custom software. 

Another advantage is the present invention is thai, both the overall system and the 
1 5 Eihcmei/Rouicr card in panicubr. process IP packets wiihoui modiftcaiion or sepamiion of 
the contents of the packets. The applicants* saielliie transmission system and the present 
Eihcmci/Rouier card are thus easier lo implement; and since they process each IP packet as 
an enure block with no need lo reconstruct packets on the receiving end. the system and the 
Ethemci/Router card more quickly process and route the IP packets from the head end to an 
20 associated LAN on the receiving end. 

Another advantage of the present invention is that the Ethernet portion of the card 
uses an auio-negoiiating 10/100 BT interface so that the card can tmegraie into any existing 
lOBTorlOOBT LAN. 
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Anorher advamage is ihat Uie preseni mvemion includes a PPP connection lo lie into 
an external modem so that Ihe card can be tied to a distnbution network via idco lines. This 
connection can be used for distribution as well as automatic aflidavit and confirmation. 
Another advantage of the present invention is DHCP (Dynamic Host Configuration 
5 Protocol) which allows the card's IP address to be automatically configured on an existing 
LAN supponing DHCP. This eliminates the need too manually configure the card's IP 
address. 

Another advanrage of the present invention is that the DNS (Domain Name Service) 
protocol has been added lo allow the card to dynamically communicate with host web servers 
1 0 no matter what their IP address is. 

Another advantage of ihe present invention is that an HTTP server (web server) has 
been added to the card so that it can be configured or monitored via a standard Web Browser. 
Additionally, the files stored on the EDS CARD may be downloaded or upload via a standard 
web browser. 

1 5 Anoihcr advantage of the present invention is that the EDS Card includes an analog 

audio input port to allow a "live- feed to be mi.ved/faded with the locally stored audio. 

Additionally, an analog output is provided to allow auditioning of the local feed. 

Another advantage of ihc present invention is that the EDS Card has a relay input port 

that allows external command of the card s behavior Additionally, the card may be 
20 commanded vu an Ethernet link, an Au.viliary RS-232 Port, a Host Interface Processor, or an 

received data stream. 

Another advantage of the present invention is that the EDS Card includes a scheduler 
which allows the card to act at predetermined times to. for example, play an audio file and. if 
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dcsired, to auiomactcaliy inscn such comeni imo another comeni sveam being received and 
ouq)ui by the receiver and card. 

Another advantage is thai the prcscm invention includes an IGMP muliicasiing 
processor lo provide efficieni muliicasiing lo an aiiached LAN. AlierpaiivcJy, the IGM? 
5 muliicasiing processor may be configured lo allow a local rouicr to deiennine ihc multicast 
traffic. 

Another advantage of the present invention is chat the EDS Card includes a local 
MPEG Layer U decoder to allow stored audio files to be convener (o analog audio in real 

10 Another advantage of the present invention is that the EDS may be configured as a 

satellite WAN with minimal efforx and external equipment. 

Another advantage is that the present invention allows a network lo deploy a receiver 
system with, for example, an audio broadcasting capability, and later add additional 
capability such as Ethernet output, etc.. by adding the EDS card of the prcscm invention. 
1 5 This prevents the user from having to replace the receiver, remove the audio card or utilize a 
separate satellite carrier for the transmission ofdiffering content lypes. 

There arc many other objects and advantages of the present inveniion, and in 
panicular, the preferred embodiment and vaiious aliematives set forth herein. They will 
become apparent as the spcctficaiion proceeds. It is to be understood, however, that the 
20 scope of the present invention is to be deienmined by the accompanying claims and not by 
whether any given embodiment acliicves all objects or advantages set fonh herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The Bpplicancs' prefeired embodiment of the present mveniion is shown in the 
accompanying drawings wherein 

5 Figure I illustrates a block diagram of the EDS card of the present mvention; 

Figure 2 .lluscrates a hardware block diagram of the EDS Card of the present 

invention; 



Figure 3 further illustrates some of the functionality of the EDS Card of the present 



mvention; 

10 



Figure 4 is a block diagram showing the applicant s preferred uplink configuration 
urihzing a multiplexer to multiplex the satellite transmission; 

Figure 5 ,s a block diagram of ,he applicants' preferred downhnk configuration for 
reception of a multiplexed satellite transmission for distribution onto an associated LAN; 
Figure 6 is a block diagram of the applicants' preferred redundant uplink 
1 ? configuration for clear channel transmission of up to 10 mbps. 

Figure 7 ,s . block diagram of the applicants' preferred redundant uplink configuration 
for clear channel transmission of up to 50 mbps. 

Figure 8 is a block diagram of one embodiment of the applicants' preferred satellite 
.ronsmission system, with an Interne, backchamtel. m which .he appHcanis' preferred EDS 
card has been insencd into a slot m a satellite receiver in order to distnbute Interne, content 
through the card onto an Ethernet LAN to which the card is connected; 

Figure 9 is a block diagram of an alternative embodiment of the applicants' preferred 
satellite transmission system for distribution of TCP/IP content onto an intranet with a 
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telecommunicaiions-modem-provided backchannel from ihc receiver lo ihc headend of ifae 
inmnci; 

Figure 10 is a block diagram ofa prior art saietlitc dau receiver, separate Inieraei 
rouicr, and LAN, as dcscnbed in ihc BACICGROUND secdon above. 
5 Figure 1 i illustrates a flowchan of che present invention employed lo disiribuie dau 

or content, for example, audio advenising, from a centralized origination location Co a 
number of geographically diverse receivers. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Figure 1 illustraies a block diagram of ihe EDS card 100. The EDS card 100 includes 
a StarGuide backplane 102, an HDLC Processor 104. a host interface processor 106. a 
Network Protocol Filtenng (Slack) processor 108. a local message filienng processor 1 10. a 
5 Store and forward address/file filtenng processor 1 12, a Hash memory storage 1 14. an audio 
decoder 1 16. a decoder monitor and control processor 1 1 8. an audio filter 120, an audio 
mixer/fader 122, an audio driver 124. an audio output port 126, an audio input port 128. an 
audio receiver 130. an audio audition pon 132. an event scheduler 134, a relay mput 
processor 13S. a relay input pon 140. a RS-232 Transceiver 142, and M&C Pon 144. a 
10 lO/JOOBT Ethernet Transceiver 146. an Eihcmei Port 148. a confinnaiion web client 150, a 
PPP and modem processor 152. an RS-232 Transceiver 1S4, an Auxiliary RS-232 Pon 156. 
an IGMP multicasting processor 1 58, an HTTP Server 160. a DHCP Processor 162, and a 
DNS Resolver 164. 

In operation, ihe StarGuide backplane 102 interfaces with a receiver, preferably the 
1 5 prior an StarGuide® II Receiver inoi shown), available from StarGuide Digital Networks. 
Inc.. Reno, Nevada. The Backplane 102 provides the EDS card 100 with a clock 101 and an 
HDLC packeiized TCP/IP data stream 103. As mentioned above, the TCP/IP data stream 
may represent, audio, video, text, image or other multimedia mformation. for example. The 
clock 1 01 and the data stream 1 03 arc provided lo the HDLC processor 104 which 
20 depackctiacs the data stream 1 03 and outputs TCP/IP packets lo the network protocol 
fihenng (stack) processor 108. The stack processor 108 may be configured to control the 
overall function and data allocation of the EDS card 100. The stack processor 108 may send 
the received daia stream to any one of the IGMP multicasting processor 158. the HTTP 
Serv er 160. the DHCP Processor 162, the DNS resolver 164. the confimtaiion web client 150. 
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ihe tO/lOOBT Ethemec Transceiver 146, (he PPP and modem processor 152 or the local 

message Alienng processor UO as funher described below. The stack processor lOS may be 

conirolled by commands embedded in the data stream, commands sent through (he M&C Port 

144. commands sent through the Elhemei Port 1 48. commands through the Host interface 

5 processor 106. or commands received through the Auxiliary RS-232 poit 156. Ibese 

commands may be expressed in ASCII format or in the SiarGuide Packet Protocol The 
» 

commands received by the stack processor 108 via the Ethernet Port 148 may use various 
interfaces including Simple Network Management Protocol (SNMP). Telnet. Hyper Text 
Transfer Protocol (HTTP) or other interfaces The extemaliy receivable operation commands 

10 for the stack processor 108 arc set fonh in APPENDIX A. 

The stack processor 108 may funher decode a received data stream to send a raw 
message 109 to the local message filtering processor 110. The local message filtering 
processor 1 1 0 determines if the raw message 1 09 is a content message such as audio, video, 
or lext, for example, or a command message. The local message filtering processor 1 10 

1 5 passes content messages 1 1 1 to the Siore and forward addrcss/filc filicnng processor 112 and 
passes command messages 135 to the command processor 136 The Store and forward 
address/ file filtering processor 1 12 generates encoded Hies 1 13 which are passed to the flash 
memory storage 1 14. 

The flash memor>' storage 1 1 4 stores the encoded files I ] 3. encoded files stored in 
-t> iho flash memory storage 1 14 may be passed to the audio decoder 1 16 if the encoded files are 
judio files. Encoded Ales 1 72 other than audio Hies may be passed irom the flash memory 
storage 1 14 to the stack processor 108 for funher transmission. The Hash memory storage 
1 14 preferably stores at least up to 256 audio flies or ''spots^ The flash memory storage 114 
preferably uses MUSICAM MPEG Layer II compression with a maximum spot size up to the 
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siorage capacity if the file stored is a compressed audio file. Other files, such as compressed 
video files, may be stored using MPEG2 compression or an alternative compression protocol. 
The storage capacity of the flash memory storage 114 is preferably at least 8 MB to 144 MB 
which is roughly equivalent to 8 lo 144 mmutes of digital audio storage at 128 kbps MPEG 
5 audio encoding. The flash memory storage 1 1 4 preferably supports insertion activation with 
the relay contract closure in absolute time and supports an insertion mode with or without 
cross- fading. 

The audio decoder 116 decodes the encoded files 1 1 5 and generates an analog audio 
signal I ] 7. The audio decoder 1 1 6 is monitored by the decoder monitor and conuol 
1 0 processor 1 1 8 while the audio decoder 1 1 6 decodes the encoded files U 5. The analog audio 
signal 11 7 is passed to the audio filter 120 where the analog audio signal 1 1 7 is further 
filtered to increase its audio output quality. The audio decoder 116 includes an MPEG Layer 
ir decoder allowing the pre-encoded stored files from the flash memory storage 1 14 to be 
converted (o analog audio signals 1 17 in real lime. The analog audio signal is then passed 
1 5 from the audio filter 120 to the audio mixer/fader 122 and the audio audition port 132 The 
analog audio signal 1 1 9 received by the audio audition pon 132 may be passed to an externa] 
listening device such as audio headphones lo monitor the audio signal. The audio audition 
pon 1 32 of the EDS card allows the locally stored audio lo be perceived without altering the 
output audio feed ihrough the audio output pon 126 The audio audition port 132 may be of 
:0 great use when the audio output port 1 26 output is forming a live broadcast feed. 

An external audio signal may be received by the audio input port 12S. The external 
audio signal is then passed to the audio receiver 130 and the resultant analog audio signal 131 
IS passed to the audio mixer/fader 1 22. The audio mixer/fader may mix or fade an external 
analog audio signal 1 3 1 (if any) with the audio signal received from the audio filter 120. The 
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oucpui of the audio mixer/fader ts then passed to the audio driver 1 24 and then to the audio 
output port 126. Also, the audio input pen 128 allows a "live*' audio feed to be mixed or 
faded at the audio mixer/fader 122 wiih a locally stored audio spot from the flash memory 
storage 1 14. The audio mixer/fader allows the live feed and the local (stored) feed to be 
mixed, cross faded or even amplified. Mixing emails the multiplication of two signals- Cross 
fading occurs when two signals are present over a single feeds and the amplitude of a first 
signal is gradually diminished while the amplitude of a second signal is gradually increased. 
Mixing, amplification, and cross fading are well known to those skilled in the ait. 

As mennoned above, the flash memory storage 114 may score a large number of audio 
spot files in addition lo files such as video, text or other multimedia, for example. Files 
stored in the flash memory storage 1 14 are controlled by the event scheduler 134. The event 
scheduler 134 may be controlled through the relay input processor 138 of the relay input pon 
140 or through the command processor 136. The command processor 136 may receive 
programming including event triggers or command messages through the local message 
niicnng processor 1 10 and the stack processor I OS from the M&C Port 144. the Auxiliary 
RS-232 Pon 1 56. the Elheroci Pon 1 48. the received data stream 103. or the Host interface 
processor 106. 

For example, with respect to audio spots stored in the flash memory storage 1 14. the 
audio spots may be triggered at a pre selected or programmed time by the event scheduler 
1 3-t . The event scheduler 1 34 may receive audio spot tnggcrs from cither the command 
processor 1 36 or the relay mput processor 1 38. The command processor 1 36 may receive 
programming including event triggers from the M&C Port 144. the Auxiliary RS-232 Pon 
1 56, the Elhemei Pon 1 48. the received data stream 1 03. or the Host interface processor 106. 
Exiemal audio spot triggers may be received directly by the relay input pon 140 which passes 
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digiial reJay info 141 of the audio spot trigger to the relay inpui processor 138. Additionally, 
the local message filtering processor 1 10 may detect a conunand message in the raw message 
109 it receives from the stack processor 108. The command message detected by the local 
message filtering processor 1 10 is then passed to the conunand processor 136. Also, the 
5 command processor 1 36 may be programmed to trigger an event at a cenain absolute time. 
The command processor 136 receives absolute time infomiation from the StarGuide 
backplane 102. 

Additionally, once the command processor 136 receives a conunand message, the 
conunand processor 1 36 sends a response message to the conunand originator For example. 

1 0 when ihe conunand processor 1 36 receives a command message from the M&C Port 1 44, the 
conunand processor 136 sends a response message 145 to the M&C Port 144 via the RS-232 
Transceiver 142. Similarly, when a command message is received from the Eihemei Pon 
148, Auxiliary RS-232 Pon 156, or Host interface processor 106, the command processor 136 
sends a response message through the stack processor 108 to the command originating pon to 

1 5 the command originatmg device. When a command message is received from the received 
daia stream 1 03, a response may be sent via one of the other communicanon ports 148, 156. 
106 or no response sent. 

In addition to aciivaimg audio spols, the event scheduler 134 may tngger the flash 
memory storage 1 14 to pass a stored encoded file 172 to the stack processor 108. The 

20 encoded file 1 72 may be audio, video, data, multimedia or virtually any type of file. The 
stack processor 108 may further route the received encoded file 172 via the Eihcmet Port, 
148, the Auxihary RS-232 Pon 156, or the M&C Pon 144 co an externa] receiver. 
Additionally, the stack processor 108 may repackage the received encoded data file 1 72 mto 
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scvcnU diffcrcm formais such as muliicasi via ihe GMP MuUicasting Processor 158, or HTTP 
via the HHP server 160, iclnei. or SNMP for cxicmal traosmission. 

The lO/lOOBT Eihcmei Transceiver 146 receives data from the suck processor 108 
and passes ihe data lo ihe Elhcmel Port 148. The lO/lOOBT Elhemct Transceiver 146 and 
3 Elhemct Pan 148 may support either lOBT or lOOBT Elhcmet traCfic. The 10/lOOBT 
Elhcmel Transceiver 146 uses an aulo-negotiatins lO/lOOBT interface so thai the EDS card 
100 may easily inicgratc into an existing lOBT or lOOBT LAN. In addition to supplying data 
10 an existing lOBT or lOOBT LAN via the Ethernet Port 148. the stack processor 108 may 
receive data from an external network via the Ethernet Port 148. External data passes from 
10 the Ethernet Pon M8 ihrough the 10/lOOBT EOiemet Transceiver 146 to the stack processor 
108. The external data may constitute command messages or audio or video dau for 
example. 

The EDS card 1 00 also includes a PPP and modem processor 152. TTie PPP and 
modem processor may be used for bi-directional communication between the stack processor 

15 108 and the Auxiliary RS-232 Port 1 56. The PPP and modem processor 1 52 reformats the 
data for modem communication and then passes ihe data to the RS-232 Transceiver 154 of 
the Auxiliary RS-232 Pon 1 56 for communication to an external receiving modem (not 
shown! Data may also be passed from an external modem to the stack processor 108. The 
PPP and modem processor 152 allows the EDS card 100 to communicate with an external 

:0 modem so thai the EDS card may participate in a distribution nenvork via standard 

lelccommunicaiions Imes. for example. The PPP and modem processor 152 may be used for 
disinbution as well as automatic affidavit and confitmation tasks. 

The EDS card 100 also includes an Internet Group Multicasting Protocol (IGMP) 
MuUicasung Processor 15« receiving dau from and passing dau lo the stack processor 108. 



I 

I 
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Thc IGMP multicasting processor 158 may communicate through the stack processor lOS and 
the Eihemci Pon 148 or the Auxiliary RS-232 Port 156 with an external ncrwork such as a 
LAN. The IGMP multicasting processor 1 58 may be programmed to operate for multicasting 
usmg IGMP pruning, a protocol known in the an, for multicasting without using IGMP 

5 Pnining (static router) and for Unicast routing. 

When the IGMP muUicasiing processor 1 58 is operated using the IGMP pruning, the 
IGMP multicasting processor 158 may be cither an IGMP qucncr or a non-querier. When the 
IGMP multicasting processor 158 is operated as a querier, the IGMP multicasting processor 
1 58 penodically emits IGMP queries lo deiennine if a user desires multicasimg traffic thai 

10 the EDS Card 100 is currently receiving. If a user desired multicasting traffic, the user 
responds to the IGMP multicasting processor 1 58 and the IGMP multicasting processor 158 
transmits the multicast transmission through the stack processor 108 to an exiemal LAN. 
The IGMP muliicasnng processor 138 conimues emitimg IGMP queries while transmitting 
the multicasi transmission to the external user and the external user continues responding 

! 5 while ihc external user desires the multicasi transmission. When the user no longer desires 
the multicast transmission, the user ceases to respond to the IGMP queries or the user issues 
an IGMP "leave * message. The IGMP multicasting processor detects the failure of the user 
10 respond and ceases transmitting the multicast transmission 

Under the IGMP Protocol, only one IGMP qucrier may exist on a network at a given 
I 20 lime. Thus, if, for example, the nenvork connected to the Ethemcl Port 148 already has an 

IGMP enabled router or switch, the IGMP multicasung processor 1 58 may be programmed to 
act as a non qucncr. When the IGMP multicasting processor 1 58 acts as a non-qucricr, the 
IGMP multicasting processor manages and routes the multicasting traffic, but is not the 
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querier and thus docs not emii qucncs. The IGMP muliicasiing processor 138 instead 
responds lo commands from an cxicmal rouier. 

When ihc IGMP mulucasimg processor 1 58 performs muliicasiing wiihoul using 
IGMP pnining. ihe IGMP mulucasimg processor 158 acis as a suiic rouier. The IGMP 
5 muliicasiing processor 1 58 docs noi use IGMP and instead uses a stolic route tabic that may 

be programmed in one of three ways. First, the IGMP muiiicasring processor 158 may be 
» 

programmed lo merely pass though all mulucasi tmffic through ihc stack processor 108 Co an 
external LAN, Second, the IGMP multicasting processor 158 may he programmed to pass no 
muUicasi traffic. Third, the IGMP multicastmg processor 158 may be programmed with a 
10 static route table having individual destination IP address or ranges ofdestinaiion IP 
addresses. Only when the IGMP mulucasimg processor 158 receives muliicasi uafDc 
destined for an IP address m the sialic route table, the multicast traffic is passed to the 
external LAN. 

When the IGMP muliicasiing processor 1 58 perfoims Unicasi rouung, the IGMP 
1 5 mulucasimg processor 1 58 acts as a static router wherein received irafTic in not mulricasi and 
is instead delivered only lo a smgle destination address. As when performmg multicast 
rouimg without IGMP pnining, the IGMP MuUicasi Processor 1 58 uses a suiic route table 
and may be programmed in one of three ways. Fiisi, lo merely pass through received trailic 
to us individual deshnation address Second, lo pass no Unicasi traffic. Third, ihe IGMP 
20 muliicasiing processor 158 may be programmed with a suuc route table having individual 
desttnatton IP addresses and ihc IGMP multicasting processor 158 may pass traOic only to 
one of the individual destination IP addresses. 

The IGMP multicasting processor 1 58 may be programmed via ihc MkC Port 144. 
the Eihcmei Port 148. the Auxiliary RS-232 Port 156, the Host interface processor 106 or ihe 
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received daia siream 103. Additionally, the IGMP muliicasiing processor 1 58 may muliicasi 
viaihe Auxiliary RS-232 Port 156 in addition to the Ethernet Port 1*8. 

The EDS card 100 also includes an HTTP Server 160 (also referred to as a Web 
Server). The HTTP Server 160 receives dau from and passes data to the stack processor 108. 

5 Dau may be retrieved from the HTTP Server 160 by an external device through either a LAN 
communicatins with the Ethernet Pon 148 or a modem communicating wiih the Auxiliary 
RS-232 Pon 156. Either the modem or the LAN may transmit an HTTP data request 
command to the stack processor IDS via their respective communication channels, (i.e.. the 
PPP and modem processor 152 and the lO/lOOBT Ethernet Transceiver respectively). The 

10 stack processor 108 transmits the received data request command to the HTTP Server 160 
which formats and transmits a response to the stack processor 108 which transmits the 
response back along the appropriate channel to the requestor. 

Preferably, the HTTP Server 160 may be used to allow the EDS Card 100 to be 
configured and monitored via a standard Web Browser accessible through both the Ethernet 

1 5 Pon 148 or the Auxillarv- RS-:32 pon. Additionally, the HTTP Server 160 allows a web 
browser access to the files stored in the flash memory storage 1 1 4. Files may be downloaded 
for remote play, may be modified and up loaded, or may be played through the web browser. 
Additionally, the event scheduler 1 34 may be controlled with a web browser via the HTTP 
Server 160. The HTTP Server 160 allows complete remote access to the funcuonaliiy of the 

21) EDS Card 1 14 and the contents of the flash memory storage 1 14 through a convenient web 
browser. Additionally, the HTTP Scr\'cr 160 allows new files to be uploaded to the flash 
memoo- storage 1 14 via a convenient web browser. Use of the HTTP Server 160 m 
conjunction wiih a web browser may be the preferred way of monitoring the function and 
content of the EDS Card 100 remotely. 
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Thc EDS card 100 also includes a DHCP Processor 162 receiving data ftooi and 
passing dau to the suck processor 108. The DHCP Processor 162 provides Dynanuc Host 
Configuration Protocol services for the EDS card 100. That is, the DHCP Processor allows 
the EDS card's 100 IP address to be automatically conQgured on an existing LAN supporting 
5 DHCP. The DHCP Processor thus climinaies the need to manually configure the EDS card's 
100 IP address when the EDS card 100 is operated as part of a LAN supporting DHCP. In 
operation, the DHCP Processor 162 communicates with an cxiemal LAN via the Elhemel 
Pon 14S. IP data is passed from the cxiemal LAN through the Elhcraci Port 148 and 
lO/IOOBT Ethernet Transceiver 146 and the stack processor 108 to the DHCP Processor 162 
10 where the IP data is resolved and the dynamic IP address for the EDS card 100 is determined. 
The EDS card's 100 IP address is then transmiiwd to the exiemal LAN via the stack 
processor 108. lO/lOOBT Eihcmci Transceiver 146 and Eihemct Port 148. Additionally, the 
DHCP Processor 163 dciermines if the external LAN has a local DNS server. When the 
cxiemal LAN has a local DNS server the DHCP Processor 163 queries the local DNS server 
1 5 for DNS addressing msiead of directly quering an internet DNS server. Also, the DHCP 

Processor 162 allows the IP address for the EDS Card 100 to be dynamically reconfigured on 
an cxisimg LAN supporting DHCP. 

The EDS card 100 also mcludcs a DNS Resolver 164 receiving data from and passing 
data to the suck processor lOS. The DNS Resolver 164 provides Domain Name Service to 
20 the EDS card 1 00 to allow the EDS card to dynamically communicate with cxiemal host web 
scr\cr5 regardless of the web serv er IP address. In operation, the DNS Resolver 164 
communicates with an external host web server via the stack processor 108 and cither the 
Ethernet Port 148 or the Auxihary RS.232 Port 156. The DNS Resolver 164 receives IP 
address information from Oic external host web server and resolves mnemonic computer 
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addresses imo numeric IP addresses and vice versa The resolved IP address mformalion is 
ihen communicaied lo ibe stack processor 108 and may be used as desiinaiion addressing for 
ihe exicmal hosi web server. 

The EDS Card 1 00 also includes a confirmation web client 1 50 receiving data from 

5 and passmg data lo the stack processor 108. When a data file, such as an audio file, is 

received by the EDS Card 100, the confirmation web client 150 confirms that the EDS Card 
100 received the data by communicating with an exicraal server preferably an HTTP enabled 
server such as the SiarGuide® serx'cr. The confimnaiion ^eb clienrs 150 confirmation dau 
may he iransmiiied via eitlier the Eihemci Pon 148, ihe Auxiliary Port 156 or both. 

1 0 Additionally, once a file, such as an audio spot is played or otherwise resolved, the 

confitmaiion web client 150 may also send a confirmation to an external server preferably an 
HTTP enabled server such as the SiarGuide® sen/er. The confiiinaiion web client's 150 
confirmation may be then be easily accessed via web brov/scr from the HTTP enabled server. 
The flash memory storage 1 1 4 operates in conjunction with ihc event scheduler 134 

1 5 and the command processor 1 36 to provide audio insertion capability and support for manual 
and uuiomaiic spon inscnion. cxiemal playback control via the relay input port 140, Cross- 
Fade via the audio mixcr/fadcr \22 and spol localization. The command processor 136 also 
maintains a built-in log of audio spots played. The built-in log may be retrieved through the 
M&C Port 144, the Elhemei Pon 148, or the Auxiliary RS-232 Pon 156. The built-in log 
may assist affidavit collection for royally or advertising revenue determination, for example. 

The Host interface processor 106 receives data from aiwl transmits data to the 
SiarGuidc backplane 102. The Host inierface processor 106 allows the EDS Card 100 to be 
controlled via the front panel (not shown ) of the receiver in which the EDS Card 100 is 
mounted. The Hosi mierface processor 106 retrieves from the command processor 136 the 
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cuiTcni operaiins parameicrs of ihc EDS Card 100 for display on the front panel of the 
receiver. Various conirols on (he from panel of the receiver allow usen lo access locally 
stored menus of operating parameters for the EDS Card 100 and to modify the parameteis. 
The parameter modifications are received by the Host Processor 106 and then transmirted to 
5 the command processor 136:. The Host interface processor 106 also contains a set of initial 
operating parameters and interfaces for the EDS Card 1 00 to support plug-and-play setup of 
the EDS Card 100 within the receiver. 

AS descnbcd above, the EDS card 100 includes many uscftil features such as the 
following. The EDS card 100 Includes ihc audio input pon 128 lo allow a ^nive" audio feed 
10 lo be mixed or faded at ihc audio mixcr/fader \22 with a locally stored audio spot from the 
flash memory storage 1 14. Also, the audio mixer/fader allows the live feed and the local 
(stored) feed to be mixed, cross faded or even amplified- Additionally, the EDS card's 100 
relay input pon 140 allows external triggering of the EDS card including audio cvcnl 
^ scheduling- Also, (he event scheduler 1 34 allows the EDS card to play audio flics at a 
1 5 predetermined time or u hen an external inggcnng event occurs. Additionally, the audio 
decoder lib includes an MPEG Layer II decoder allowing Ihc pre-cncoded stored files from 
the flash memory storage 11 4 to be convened to analog audio signals I ! 7 in real lime. Also. 
. Ihc audio audition pon 1 32 of the EDS card allows the locally stored audio to be perceived . 
wiihoui altering the output audios feed through the audio output port 126. The audio audition 
20 pon 132 may be of great use when the audio output port 126 output is forming a live 
broadcast feed. 

The features of the EDS card 100 also include the ability to receive files finom a head 
end disinbuiion system (such as ExpressNet) based on the EDS card's unique stored miemal 
address. Once the EDS Card 100 receives an ExpressNet digital package, ihe EDS Card 100 
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may send a confinnaiion via the Ethernet Pon 148 orihe Auxiliary RS-232pon 156ioihc 
package originaior. Also, ihc IGMP multicasting processor 158 of the EDS card lOO 
provides locally configured sialic routing which allows certain IP addresses to be routed from 
a satellite interface through the EDS card 1 00 directly to the Ethernet Pon 1 48. Also, the 

5 EDS Card 100 supports a variety of communication interfaces including HTTP, telnet, and 
SNMP 10 allow configuration and control of the EDS Card 100 as well as downloading, 
uploading, and manipulation of files stored on the flash memory storage 1 14. 

Addiuonally. because the iraffic received by ihe EDS Card 100 is HDLC 
encapsulated, the traffic received by the EDS Card 100 appears as if ii is merely arriving 

10 from a transmitting router and the iniervenmg satellite uplink/downlink is transparent 

Because of the transparency, the EDS Card 100 may be configured as a satellite Wide Area 
Neiwork WAN with minimal effon and additional equipment. 

In general, the EDS Card 100 is an extremely flexible file storage and transmission 
jool. The EDS Card 1 00 may be programmed through the Host interface processor 1 06, the . 

1 3 M&C Pon 144, the Auxiliary RS-2j2 Pon 1 56. the received data stream 103. and the 
Eihemei Pon 148. U may he preferable to program the EDS Card 100 through ihe Host 
interface processor 106 when programmmg from the physical location of the EDS card 100. 
Allemaiivcly, when programming the EDS Card 100 remotely, it may be preferable to 
program the EDS Card 100 via the Ethernet Port 148 because the Ethernet Pon 148 supports 

20 a much higher speed connection. 

In addition, files such as audio, video, text, and other multimedia informaiion may be 
received by the EDS card 1 00 through the received data stream 103, the M&C Pon 1 44, the 
Auxiliary RS-232 Pon 156, and the Ethernet Port 148. Preferably, files are transmitted via the 
received daia stream 103 or the Ethernet Pon 148 because the received data stream 103 and 
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ihe Ethcmci Port 148 support a much higher speed connection. Also, files such as audio, 
video, text and oihcr multimedia infoittiaiion may be transmitted by the EDS card 100 
ihroagh the M&C Pan 144. the Auxiliary RS-232 Port 156, and the Ethernet Port 148. 
Preferably, files are transmitted via the Ethernet Port 1 48 because the Ethernet Port 1 48 
5 supports a much higher speed connection. Audio files may also be transmitted via the audio 
output port 1 26 in analog form. 

Addiiionally. the EDS Card 100 may perform time-shifting of a received daU stream 
103 The received data stream 103 may be stored in the flash memory storage ! 14 for later 
playback For example, an audio broadcast lasting three hours may be scheduled to begin at 
. 10 9am, New York lime in New York and then be scheduled to begin an hour later at 7am. Los 
Angeles time in Los Angeles. The received data sttcam 103 constituting the audio broadcast 
may be received by an EDS Card in California and stored. After the first hour is stored on 
ihc California EDS Card, playback begins in California. The EDS card continues to queue 
. ^ the received audio broadcast by storing the audio broadcast in the flash memory storage while 
1 5 simuliancously tnggcnni;. via the event scheduler 134, the broadcast received an hour ago lo 
be passed lo (he audio decoder and played. 

Figure 2 illustrates a hardware block diagram of the EDS Card 200. The EDS Card 
:00 includes a Backplane Interface 210, a Microprocessor 210, a Serial NV Memory 215, a . 
Reset Circuit 220, a lO/IOOBT Transceiver 225. a 10/lOOBT Ethernet Port 230. a RS-232 4 
:(i Channel Transceiver 235, a M&C Port 240, an Opto-Isolaied Relay Input 245, a Digital Port 
:50. an audio decoder 255, and audio filler 260, a Mixer/ Amplifier 265, a Balanced Audio 
Rcceicr 270, a Balanced audio driver 275, an Audio Port 280, a Boot Flash. 285. an 
Application Flash 287, an SDRAM 90. and a Flash Disk 295. 
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In operation, the Backplane Interface 205 performs as the StarGuide backplane 102 of 
Figure 1 . The Microporcessor 210 includes the HDLC Processor 104, (he Hosi interface 
processor 106, the stack processor I08» ihe local message filtering processor 110, the Store 
and forward address/file filtering processor 1 12, the event scheduler 1 34, the command 
5 processor 1 36, the decoder monitor and control processor 1 1 8, the relay input processor 1 38, 
the conffrmaiion web client 150, the PPP and modem processor 152. the IGMP muUicasring 
processor 1 58. the HTTP Server 160. the DHCP Processor 162, and the DNS Resolver 164, 
as indicated by ihe shaded elements of Figure 1. The Serial NV Memory 215 stores the 
initial command configuration used at power-up by the command processor 136. The Reset 

10 Circuit 220 ensures a controlled power-up. The 10/lOOBT Transceiver performs as ilic 

lO/lOOBT Ethcmci transceiver 146 of Figure I and the lO/lOOBT Ethernet Port 230 performs 
as the Ethernet Pon 148 of Figure 1 The RS-232 4 Channel Transceiver 235 performs as 
both the RS-232 Transceiver 142 and the RS-232 Transceiver 154 of Figure 1. The Digital 
Pon 250 in conjunciion wiih the RS-232 Channel Transceiver 235 performs as the Auxiliary 

15 RS-:32Pon l56ofFigure I. The MiC Pon 240 performs as the M&C Pon 144 of Figure 1. 
The Opio-Isolaccd Relay Input 245 and the Digital Port 250 perform as the relay input port 
140. The audio decoder 255, audio filters 260, Mixer/ Amplifiers 265, Balanced audio 
receiver 270. Balanced audio drivers 27S and Audio Port 280 perform as the audio decoder 
116. audio filter 1 20, audio mixer/fader 122, audio receiver 130, audio dnver 124, and audio 

20 output pon 126 respectively of Figure 1 . The Flash Disk 295 performs as the flash memory 
storage 114 of Figure l. 

The Boot Flash 285, Application Flash 287, and SDRAM 290 ore used m the stan-up 
and operation of the EDS Card 100 The Boot Flash 285 holds the initial booi-up code for 
the microprocessor operation. When the Reset Circuit 220 is activated, the Microporcessor 
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210 reads ihc code from ihc Booi Flash 285 and then performs a vcrificaiion of ihc 
Application Flash 287. The Application Flash 287 holds ihc application code to nm the 
microprocessor. Once ihc Microprocessor 210 has verified the Application Flash 287, the 
application code is loaded into the SDRAM 290 for use by the microprocessor 210 The 

5 SDRAM 290 holds the application code during operation of the EDS Card 100 as well as 
various other parameiers such as ihc scaiic routing table for use wiih ihe IGMP Multicasting 
Microprocessor 158 of Figure I 

The microprocessor 210 is preferably the MPC860T microprocessor available from 
Motorola, Inc Tlic Rcsci Circuu 220 is preferably the DS1233 available from Dallas 

10 Semiconductor, Inc. The lO/lOOBT Eihemei Transceiver 225 is preferably the LXT970 
available from Level One. Inc. The audio decoder 255 and the Mixer Amplifier 265 are 
preferably ihcCS4922 and CS3310 rcspcciivcly, available from Crystal Semiconductor. Inc. 
The Flash Disk 295 is preferably a l44Mbx8 available from M-Sysicms, Inc. The remaining 

components may be commercially obtained from a variety of vendors. 

1 5 Figure 3 further illustrates some of the functionality of the EDS Card 300 of the 

present invention. Funciionally. the EDS card 300 of ihe present invention includes an IP 
MuUicasi Router 3 10. a Broadband Imemci Switch 320. a High Reliability Solid Suie File 
. Scrx cr 330. and a High Rcliabiliiy Solid Slate Web Site 340 The EDS card 300 may receive 
data from any of a number of Iniemei or Virtual Pnvatc Network (VPN) sources including 

20 DSL 350. Frame Relay 360. Saiclliie 370. or Cable Modem 380. The EDS card 300 may 
prov idc dau locally, such as audio daia. or may transmit received data to a remote location 
via an cthcmci link such as a 100 Base T LAN link 390 or via DSL 350. Frame Relay 360. 
Satellite 370. or Cable Modem 380. Data received by the EDS Card 300 may be routed by 
the IP Multicast Router 3 1 9. may be switched through the Broadband Internet Switch 320» or 
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may be stored on the High ReUabihiy Solid State File Server 330. The EDS card may be 
monitored and comrolled via ihe High Reliability Solid State Website 340 which may be 
accessed via ihel 00 Base T LAN link 390. DSL 350, Frame Relay 360, Satellite 370. or 
Cable Modem 380. 

5 Refemng now to Figure 8, the applicants' preferred Imemei backchannel system 10 is 

preferably utilized to dismbutc Internet content (according to the TCP/IP protocol, which 
may include UDP packets) onto a remote LAN 12 interconnecting PC's. c.g., 14, 16, on the 
remote LAN 12. Through the apphcants' preferred Internet satellite transmission system 10. 
comeni residing on a content server PC 18 is disinbuted according to the TCP/IP protocol 
to through a third-pany satellite 20 to the client PCs 14. 16 on the remote Ethernet LAN 12. 
In the applicants" preferred system 10, the TCP/IP content flow is as follows: 
. I . A PC. e.g.. 1 4, on the remote Ethernet LAN 1 2 is connected to the Internet Ihrough a 
conventional, and typically pre-existmg, TCP/IP router 36 in a fashion well known to 
those skilled in the art. The router 36 can thus send requests for information or 
1 5 Iniemci conieni through the Internet 38 to a local router 40 to which a content server 

1 8 (perhaps an Internet web serverl is connected in a fashion well known to those 
skilled in the art. 

2. The content serv er 1 8 outputs the Imcrhet content in TCP/IP Ethernet packets for 
reception at the senal pon (not shown) on a conventional Internet router 22; 
20 3. The router 22 outputs HDLC encapsulated TCP/IP packets transmitted via RS422 
signals ai an RS422 output port inot shown) into an RS-422 service input into a 
SiarGuide(R) MX3 Multiplexer 24. available from StarGuide Digital Networks. Inc., 
Reno. Nevada. (All further references to StarGuide® equipment refer to the same 
company as the manufacturer and source of the equipment.) The method of 
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multjplexing utilized by the MX3 MuUipicxer is disclosed in Australia Parent No. 
697851 . issued on Januaiy 28, 1999. lo ScarGuidc Digiial Networks. Ice, and entitled 
-Dynamic Allocation of Bandwidth for Transmission of an Audio Signal with a Video 
Signal.- 

S 4 . The SiarGuidc® MX3 Multiplexer 24 aggregates all service inputs into the 

Multiplexer 24 and outputs a tnuliplcxed TDM (time division multiplexed) data 
stream through an RS-422 pon (not shown) for delivery of the data sncam to a 
modulator 26, such as a Comsircam CM701 or Radyne DVB3030. m a manner well 
known to those skilled in the an. The modulator 26 supports DVB coding 

10 (cancaicnaicd Viierbi rate N/(N+l) and Reed-Solomon 187/204, QPSK modulation, 

and RS-422 data ouput). Multiple LANs (not shown) may also be input to the 
SurGuideg Multiplexer 24 as different services, each connected to a dilTcrem service 
input pon on the SiarGuideg Multiplexer 24. 
i.-nr^ SThe modulator 26 outputs a 70 MHz Rf QPSK or BPSK modulated signal to a 

1 5 satellite uplink and dish antenna 28. which transmiits the modulated signal 30 through 

the saieilite 20 to a satellite downlink and dish antenna 3 1 remote from the uphnk 2S. 
(1. The satellite downlink 3 1 delivers an L-Band (920-205OMHi> radio frequency (RF) 
•signal through a conventional satellite downlink downconvcrter to a StarGuide€> 11 
Saiclhie Receiver 32 with the applicants' preferred EthemctyRouicr card 34 removably 

20 inscncd into one of possibly five available insertion card slots (not shown) in the back 

side of the SwrGuide(£) II Receiver 32. The StarGuidc® II Receiver 32 demodulates 
and demultiplexes the received transmission, and thus recovers individual service data 
streams for use by the cards, e.g.. EDS Card 34, mounted m the SiarGuid«« II 
Receiver 32. The i^cccivcr 32 may also have one or more StarGuidc® cards 
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including audio card(s)» video card(s), relay card(s), or async card(s) inserted in the 
other four available slots of the Receiver 32 in order to provide services such as audio, 
video, relay closure data, or asynchronous data streams for other uses or applications 
of the single receiver 32 while snll functioning as a satellite receiver/router as set 
5 forth in this speciHcation. For example, other services, available from StarGuide 

Digital Networks^ Inc of Reno, Nevada that may be added to a receiver include an 
Asynchronous Services Statistical Demux Interface Module, a Digital Video Decoder 
Module, an MX3 Digiial Multimedia Muliiplexer, a Digital Audio Storage Module, 
and a Digital Multimedia Saiellite Receiver. 

10 7. The EDS Card 34 receives iis data and clock from the StarGuide® 11 Receiver 34, 
then removes the HDLC encapsulation in the service stream provided to the EDS 
Card 34 by ihe StarGuide® 11 Receiver 32. and thus recovers the original TCP/IP 
packels in the data stream received from the Receiver 32 (without having to 
reconstruct the packets). The EDS Card 34 may then, for example, perfom address 

1 5 filtering and route Che resulting TCP/IP packets out the Ethemei pon on the side of the 

card (facing outwardly from the back of the StarGuide® 11 Receiver) for connection 
10 an Ethernet LAN for dclivcn of the TCP/IP packets to addressed PCs, c.g.. 14, 16 
if addressed, on the LAN in a fashion well to those skilled in the art. Aliemativciy, as 
discussed above, the EDS Card 34 may store the received packets on the flash 

20 memor>- storage 1 14 of Figure 1 for example. 

As a result, high bandwidth data can quickly tnove through the preferred satellite 
sysrcm 10 from the conieni server 18 through the one-way satellite connection 20 to the 
rcccivmg PC, e.g., 1 4. Low bandwidth data, such as Internet user requests for web pages, 
audio, video, etc., may be sent from the remote receiving PC, e.g., 14, through the inherently 
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probUmauc bui csiabl.shed Imcmei infrasiuciorc 38. to the conlcni server 18. Thus, as cheni 
PCs. e.g.. 14. 16. request data, the prcfcncd sysicra 10 auiotnaiically routes the requested 
dau (provided by the contcm server 12) through the more reliable, higher bandwidth, and 
more secure (if desired) satellite 20 transmission system to the StarGuidc® II Receiver and 
5 its associated EDS Card 34 for diaribution u> the PCs 14. 16 without going ihioogh the 
Inietnet 38 backbone or other infrasuucture. 

Refemng now (o Figure 9. the applicants' preferred inoanei system 42 is preferably 
utilized 10 distribute TCP/IP fomacted content onto a remote LAN 12 tntercotrntecung PCs. 
e g.. U. 16. on the remote LAN 12. Through the intranet system 42. content residing on a 
10 content server PC 1 8 is dtsinbuted through the intranet 42 to the client PCs 14. l6througha 
pnvate lelecoimnunications neiwoik 39. 

The intranet system 42 of Figure 9 works similarly to the Inicrnei system 10 of Figure 
I except lhai the intranet system A2 does not provide abackcharaiel through Ihc Internet 40 
and instead relies on conventional lelecommunicauons connections, through conventional 
1 5 modems U. 46. lo provide the backchanneU In the applicants* preferred embodiment the 
remote LAN modem 44 connects directly to an RS- 1 1 pon on the outwardly facing side of 
EDS Card 34 on the back side of the SiarGuide® 11 Receiver 32 in which the EDS Card 34 is 
mourned. The Ethemetmouter card 34 routes TCP/IP packets addressed to the head end or 
conieni server 1 8 (or perhaps other machines on the local LAN 19) to an RS232 serial ooipu: 
20 (113m Figure 8) to the remote LAN modem 44 for delivery to the content serveis or head 
end IS. Alicmaiivcly. the remote modem 44 may be connected to accept and uansmii the 
TCP/IP dau and requests from a chew PC e.g.. 14. ihiBugh a router (not shown) on the 
remote LAN 12. in a manner well known lo those skilled in the art. 
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The local modem 46 .s connected to the conietu server 1 8 or to a head-end LAN on 
wh,ch the setverlSresides. The two modems 44 46 thus provideaTCP/lPback^^^^^ 
transferTCP/IPdauandrequestsfromPCs U, 16 on the remote LAN (wh.ch could also be 

a WAN) 12 to the coniem scivcr 18- 
5 Refetiing now to F.gure 4, the appUcants' prefen«l "muxed" upUiJc system, generally 

48. IS redundantly configured. TT^e muxed system 48 is coimected to a local or head-end 
Ethernet LAN 19, to which an Internet Web Server 50 and Internet Multicasting Server 52 
are connected in a manner well known to those of skill in the art. Two lOBascT Ethernet 
Bndges 53. 55 prov,de up to I mbps (megabits per second) of Ethernet TCP/IP data into 
10 RS422 serv.ce pons mot shown) mourned in each of two StarGuide® II MX3 Multiplexer. 
24a. 24b. respect, vely. The main StarGuide® Multiplexer 24a is connected via its monitor 
and control (MAC) pons (not shown) through the spare Multiplexer 24b to a 9600 bps 
RS.232 link 56 to a network managemeni PC 54 mnmng the Starguide Vinual Bandwidth 
Network Management System (VBNMS). 
, 5 Each of the Multiplexers, e.g.. 24a. output up to 8mbps through an RS422 port and 

* compatible connection to an MPEG-DVB modulator, e.g, 58. The modulators, e.g.. 58. in 
tum feed their modulated output to a I : I modulator redundancy switch 60 and dehver a 
modulated Rf signal a. 70 to UO MHz for transmission through the satellite (20 in Figure 8). 
l„ this regard, the VBNMS running on the network management PC 54 ,s also connected to 
20 .he redundancy switch 60 via on M&C RS-232 port (not shown) on the redundancy switch 
60. 

With reference now to Figure 5. in the applicants" preferred muxed down-link, 
generally 62. there is no need for a rou.er benveen the StarGuide® II Satellite Receiver 32 
and the remote LAN 12. The Receiver 32 directly oupuis the Ethernet encapsulated TCP/IP 
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packets from ihc Eihemct ouipui port (not shown) od the Rccicvcr 32 onio chc LAN cabling 
12 wiih no inccrmcdiary hardware at aJl other than sundard in inexpensive cabling hardware. 

The LAN 1 2 may also be connected to traditional LAN and WAN componenu. such 
as local comcni servers 64. 66, rouicrfs), e.g.. 36. and remote access server(s), e.g., 68, in 
S addiiion to the LAN-based PCs, e.g., 14, 16. In this WAN configuraiion.. yei addinonal 
remotely connected PCs ]0, 72, may dial-in or be accessed on conventional 
telecommunications lines, such as POTS lines through a public switching tecio network 
(PTSN) 71 10 procure TCP/IP or other content acquired by the rcmoic access server 68. 
including TCP/IP comcni delivered lo access server 68 according lo addressmg to a remotely 
10 connected PC, e.g., 70, of packets in the Ethernet data stream output of the ElhemetyRoutcr 
card (34 in Figtire 8). 

With reference now to Figure 6. the applicants' preferred clear charmel system, 
generally 74. eliminates the need for both costly multiplexers (e.g., 24 in Figure 4) and the 
VBNMS and associated PC (54 of Fieure 41 The clear channel system 74 is well suiied lo 
I j applicaiions noi rcquinnc delivers- of multiple services through the system 74. The clear 
channel system 74 of Figure o provides up lo lOmbps of Eihcrnci TCP/IP data directly into 
the mput of an MPEG-DVB modulator, c g.. 58, for uplinking of the frequency modulated 
data lor broadcasi through the satellite (20 in Figure 8), (Note that, although these systems 
employ MPEG DVB modulators, they do not utilize DVB multiplexers or DVB encrypting 
20 schemes.) 

Allcmaiively and wiih rci'crcnce now to Figure 7, the bridges 53. 55 may each instead 
consist of a 100BaseT Ethernet router 53. 55. As a result, these routers 53, 55 preferably may 
deliver up to 50 mbps HSSI ouiput' directly into their respective modulators, eg. 58. 
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Applicanu' preferred modulator for ihis application is a Radyne DM^S available from 
Radjme Corporation. 

The preferred receiver/router eliminates the need for any special or custom software 
while providing a powerful, reliable, and flexible system for high speed, asymmciricaj ' 
5 distribution of Internet or TCP/IP compatible content, including bandwidth intensive audio, 
video, or multimedia content, to an Ethernet computer network. This is particularly usefiit 
where a digital ccrrestnal infrasttuciurc is lacking, overburdened, otherwise inadequate, or 
cost prohibitive. 

.\lihoush in the above detailed description, the applicants preferred embodiments 
1 0 include Internet or lelecommunicaiions backchannels. the above system may utilized to 
provide high speed audio or video multicasting (via UDP packets and deletion of the 
backchannel). hi this utilization of the applicant's receiver/router in a one-way system from 
the uplink to the receiver/router, all remote LAN's or other connected computers receive the 
same data broadcast without any interference to the broadcast such as would be encounteied . 
' 5 if ii were lo be sent through the Iniemei backbone. 

.Additionally, the EDS Card may be preferably utilized in conjunction with a 
Transportal 2000 Store-and-Forward System or the StarGuidc III Receiver available from 
SiarGuidc Digital Networks. Inc.. of Reno. Nevada. 

Additionally, as illustrated m the flowchan 1 100 Figure II, the present invention may 
:CI be employed to distribute data or content, for example, audio advertising, from a centralized 
onginaiion location lo a number of geographically diverse receivers. A particular example of 
such a data distribution system is the distribution of audio advenising. particularly localized 
audio spots comprising a national advertising campaign. First, at step 1 1 10 content dau is 
onginated. For the audio spot example, the audio spots may be recorded at an centralized 
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oheinauon location such as a recording studio or an advenising agency. Ncxu ai siep 1 120, 
the conieni data is localized. For the audio spot example, the audio spot is locaiiied by, for 
example including the call letters of a local receiver or including a reference to ihc ttgion. 
Next, ai step 1 1 30, the comcni daca is iransmiiled to and received by a remote receiver. For 
5 the audio spot example, ihc audio spot may be iransmined for geographically diverse 

breadcasi receivers via a satellite data transmission system. Once the conioii data has been 
received by the remoie receiver, the conicnl data may be stored locally at the receiver step 
\ 1 40, the content data may be modified at the receiver at step 1 1 50, the comenl data may be 
immediately broadcast at step 1 160. or the content data may be further transmined at step 
10 1 1 70. via a LAN for example. For the audio spot example, the audio spot may be stored ai 
Ihc receiver, the audio spot may be modified, for example by mixing or cross fading the audio 
spot with a local audio signal, the audio spot may be immediately broadcast, or the audio spot 
may be funher iransmined via a network such as a LAN or downloaded from the rtceiver. 
Fmally, ai step 1 1 80, a confirmaiion may optionally be sent to the dau onginaiion location, 
i : The confirmation may indicate thai the conieni data has been received by the receiver 

Additional confirmations may be scni to ihe data origination location when the conieni data is 
broadcast as in step 1 1 60, or funher transmitted as in step 1 1 70, for example. For the audio 
spot example, a confirmation may be sent when the spot is received and additionally when 
the spoi IS broadcasi or funher transmitted, for example. Ihe present invention thus provides 
:0 3 dismbution system providing reliable, fast and efficient delivery of content as well as 
increased auiomaiion capability throughout the system. For the audio spot example, 
increased automation, case of use and speed of distribution of a national ad campaign to a 
number of local broadcasters may allow increased broadcast advertising and may draw major 
advenising expenditures into national broadcasting advenising campaigns. 
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While particular elemcnis, embodiments and applications of the present invention 
have been shown and described, ic is undentood thai the invention is not limited thereto since 
modifications may be made by those skilled m the art. particularly in light of the foregoing 
leaching. It is therefore contemplated by the appended claims to cover such modifications 
5 and incorporate those features which come within the spini and scope of the invention. 
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EDS Commands 

This documenc describes che Monicor and Control Interface commands for the StaiGuide 
5 Digital EDS piug-in module. As the command list grows or changes this document will be 
updated. Several commands are considered ''debug** commands and can not be accessed 
unless the debug command is issued with the correct password. 

The followins list displays the current set of commands on the EDS Card board. This also 
1 0 happens lo be the output of ihe HELP command. 



ADDR 

15 

HELP 
EO 

20 MC 

REBOOT 
STATS 

25 

TIME (, value] 
TIME ZONE (.valucnamej 
30 DIR (path) 
SCHED 
VER 

3S 



If the unit has is in debug mode 

40 

DEBUG COMMANDS: 



- Addressing Settings 

- Usage Info 

- EO Port Settings 
' M&CConfig 

- Software Reboot 
' Board Statistics 

- CalandarTime 
• Local timezone 

- Show directory 

- Current schedule 

- Software Version 

following commands can also be accessed: 
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COMMUNITY 



SNMP Communiiy Sellings 



10 



15 



:o 



:5 



FTP 

HDLC 

HOST 

IGMP * 

MR (address] [. length] 

MW <address><valuc>(. value.. . .) 
NV 

RCV 

SYSTEM 

ADDR 



- Settings for FTP download 

- HDLC Settings 

- Communicate with Receiver Host 

- IGMP Settings 

- Memory Read 
• Memory Write 

- Non volatile Memory Commands 

- Receiver Settings 

- SNMP System Vanablc Sellings 



30 



Tlie ADDR command is used to set or query the addressing modes used in the In- 
Band Comrol stream. The types of addressing are the same used in the SiaiGuidc II 
receiver. Because these commands arc used pnmanly for network convol purposes, 
only a limited subset of commands is shown to the user (using ADOR SHOW). The 
list of options shown the user is as follows: 

ADDR SER1AL_NUMBER Thjs form of ihc command quencs the senal 

number of rhc cihemcl card 
ADDR SHOW This form of the eommand shows the current 

address seumgs. 

The ADDR command takes the following forms which can be used for network 
concrol: • 
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ADOR NIDf.valuej 



This form of the command quenes or sets 
the Network ID for the ethemei canl 
ADDR UD.<index>(.value) index Tlus form of the command sets or queries 
range 0. . 1 5) logical sellings for the ethemet card. 

ADDR SID,<index>(.vaIue](mdex This form of the command sets or queries 
range 0 . 1 S) s,ot m scnings for the ethemet card. 

COMMUNITY 

The community command is used to s« or query the coinmumiy strings used by SNMP. This 
command is a debug command and comes m the following forms: 
COMMUNITY PUBLIC To set the public smngs used for SNMP GET commands, 

the string must be less than 256 characters and the index 
should be 0 for the string that has access to the entire MIB 
II database and 1 for the string that only has access to the 
ICMP ponion of the daubasc. The string should be 
surrounded by double quotes as shown 
To set the pnvatc community string used for SNMP SET 
commands, the string must be less than 256 characters. 
The string should be surrounded by double quotes as 
shown. 

Shows the current community strings. For example, the 
following display shows the default values when queried. 



(."string'.mdexj 



COMMUNITY 
PRIVATE[."string"J 



COMMUNITY SHOW 



^CO.MMUNITY SHOW 

PUBLIC: 

(0) public 
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DEBUG 

The DEBUG conujiand is used to enable various debug modes on the ethcract card. 
If the debug mode has noi been lumed on ihcn aJl of ihe foljowing coramands will 
rcmm an ERROR response (cxcepi; DEBUG SDN which rums debug mode on). The 
following forms of the command arc uscd: 
DEBUG SDN Tums the debug mode on. 

Turns all debug modes ofT 
Show ihc current setting for the debug modes. 



DEBUG OFF 
DEBUG 
SHOW 



DIR 



The DIR command is used \o display the contcnis of the Flash Memory Storage of the 

EDS Card card. This command takes an optional parameter that is the pathname on 

the drive to list the contents of If no path is given the root directory is assumed. The 

forms of the DIR command arc shown below: 

A sample display from a DIR command is shown below: 

>dir 

M0NDEC3I 98220 
17:00:001979 TEXT.MP2 
MON DEC 3 1 4869 1 2 My Audio 

17:00:001979 • SPOT.MP2 



TestAudioSpot 
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M0NDEC31 969 

17:00:00 1979 DEFAULT.H 

TM 

M0NDEC31 135 

17:00:00 1979 TEST.HTM 

M0NDEC31 112640 

17:00:00 1979 TEST.TXT 

M0NDEC31 DIR ^ TEMP 
17:00:00 1979 

TUE0CT19 5120 

14:21:12 1999 NVRAM.BA 

K 

TUE SEP 07 997 

09:27:50 1999 TITLES.OLD 

M0NDEC31 719 

17:00:00 1979 PACKAGE.H 

TM 

WED OCT 20 874 

•8:59:10 ' TITLES.BAK 

THU AUG 26 599729 

19:22:32 1999 TEST JPG 

M0NDEC3I 32646 

17:00:00 1979 LOGO.GIF 

M0KDEC31 349 
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AUDIO.GIF 
324 

DATA.GIF 
417 

IMAGEGIF 
398 

PACKAGE.G 

IF 

324 

PROC.FIG 
336 TXT.GIF 

323 

VIDEO.GIF 
1909 

SEARCH.HT 
M 

5120 

nvram.cf 

G 

874 

TITLES.CFG 

2748 MXPRESS.COM 

003ED757. Notes 1999/10/18 
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TUE0CTI9 
14:37:56 1999 



1673 

003ED758. 



T2000 SILENCE 
IS GOLDEN 



TUEOCT 19 
14:38:02 1999 

TUEOCT 19 
14:40:44 1999 



5955 

003ED759. 

717 

0O3ED766. 



MXPRESS 
LOGO 
NAVYBLUE 
ABC Predemo 
cest 



TUE OCT 19 
14:41:12 1999 



290592 
003ED767 



ANTONIO 
BANDERAS 



TUEOCT 19 
14:41:44 1999 



298881 
003ED768. 



MAGAZINES 



TUEOCT 19 
I4;41;5: 1999 



189 

003ED769. 



TEST 
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14:41:58 1999 
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I6;09:36 1999 



17726 

003ED76A 

2734 

003ED76D. 
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16:10:36 1999 



849 

003ED76B. 



S582 



WED OCT 20 
16.10:54 1999 



188352 
003ED76C 



JEWEL ON 
WHY 



MON DEC 31 
17:00:00 1979 
MON DEC 31 
17:00:00 1979 

MON DEC 31 
17:00:00 1979 
WED OCT 20 
18:19:08 1999 



1430 

SCHED.HTM 
919 

CONFIG-HT 

M 

911 

HELP.HTM 
2749 

003ED77D. 



94471 



WED OCT 20 
18:19:12 1999 

MON DEC 31 
17:00:00 1979 • 



1312 

003ED773.. 
1263 

rvfEW.GIF 
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TKACKA 
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39 files, 2169026 byies used, 145313792 bytes free 

EO 

The EO command (formerly (he IP command) is used to configure or monitor che eihemet 

pon (EO) of the cord. This command has several sub-commands that can be used (o 
5 configure the card's behavior to packets being transferred from che HDLC port lo the cihcmci 

pon. The configuraiion of these parameters can only be made if the unit is in debug mode. 

EO IP_ALLOW[,addrcss.mask] Queries or sees che addresses allowed to pass to the 

ethemei pon. Up to 8 address.mask pairs can be 
entered. If che unit is not m debug mode, this sub 
command can only be queried. 

EO IP^ALLOW <AN>\NONE> The ANY opuon allows ail IP destmaiion addresses to 

be passed from the HDLC pon to the ethenaet pon. 
the NONE opiion will prevent all IP packets from 
bemg passed from the HDLC pon to the eihernei pon. 

EO IP_.-*LDDR(.addr) This command sets or quenes the IP address of the 

e\hcmei interface After and changes have been made 
(he REBOOT command must be issued for the new 
changes to take effect. 

EO lP_SLn8NETMASE(.addr| This command sets or queries the IP address subnet 

mask of the ethemei interface. After and changes 
have been made the REBOOT command must be 
issued for the new changes to take affect. 

EO lP_GATEWAY(,addrl This command sets or queries the IP address of the 

eihemet interface's default gateway. Any commands 
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cQming through the HDCL port to addresses ihai can 
noi be resolved locally are forwarded lo the defiuli 
gateway. After and changes have been made the 
REBOOT command must be issued for die new 
changes (o take affect. 

EO IP_ALlAS_ADDR[.ad(}r] This command sets or queries the IP alias address of 

the ethemei interface. 

EO This command deletes the IP alias address of the 

IP_ALiAS_ADOR.DELETE eihcmet micrfacc. The alias is a secondary IP address 

for the elhemet interface. 

EO This command sets or qucncs the [? alias nemusk of 

IP_ALlA5_NETMASKl,mask) the cihcmci interface. 

EO SHOW Display the current sctimgs for the eihcmei mtcrface. 

FTP 

The FTP command is protected by the debug password. The FTP command is used to 
setup and inmate an FTP sot'iuare download to flash memory. Tlie items that need lo 
be set pnor to miuatmg an FTP download are the FTP server IP address, the 
usemamc, and user password m order to access the FTP server. These sellings are 
stored in no n- volatile mcmor>'. 

FTP IP^.\DDR(.addressl Sets the IP address of the FTP server. 

FTP ySER(.sinng] This is the user stnng used to log mio the FTP server. 

FTP P.\SSWORO[.stnng] This is the password used to log onto the FTP server. 

FTP GET.filcnamc This conunand initiates a download of the file specified. 

• Make sure ihai the filename includes the entire path to the 
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file. For example 'Vinconiing/vOOU.ftp". The FT? process 
will report suius indicaiors indicaiing progress of ihe 
download. A • " will be primed on every download block lo 
indicate ihai the download is in process. 
FTP GET.RCV.filename This conunand initiaies a download of ihc file specified for 

the StarGuide Receiver. The downloaded file is sent 
through the AUXl port to the receiver. Make sure that the 
filename includes the entire paih to the file. For example 
•Vincoming/vOOU.ftp". The FTP process will repon status 
indicators indicating progress of the download. A "." will 
be pnnted on every download block to indicate the 
download is in process. 

Tliis command initiates a download of the file specified for 
the StarGuide Receiver The downloaded file is sew 
ihrooeh the host interface port to the receiver raiher ihan the 
AUXl pon. In order for this type of download to work, the 
receiver must have the coireci host interface code (Clear 
Channel Code VI .16 or later or CP Code V3.72 or later). 
Make sure that the filename mcludes the enure paih lo the 
file. For example 'Vincoming/vOOn.fip'-. The FTP process 
will report siaius indicators indicating progress of the 
download. A " will be printed on every download block to 
indicate that the download is in process. 
FTP SHOW Display the FTP parameters The outpuns shown below. 



FTP GET 

RCV.filcnamc.HTF 
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FTP SHOW 

IP.ADDR: 192.168.3.168 
USER: grasche 
PASSWORD: ncwguy 

5 HOST 

The HOST commazyd is protected by the debug password. The HOST command 
allows the user to communicate to the hose receiver. There are two communicacion 
paths available to communicate with the receiver miemally through the host 
interface or externally through a cable from the AllXI pon of the eihemct card to the 
1 0 M&C pon of the receiver. The first opiion. internal coimnunication, requires dte clear 

channel receiver code VM6 or hiiher. The second option works with any version of 
receiver code but does require an external cable. The two forms of ihe HOST 
command are shown below. 
HOST string This command sends the string specified to the receiver through the 
mtemal host interface. Note that the string represents a command to 
the receiver and as such MUST be in capital letters. If the string 
conuins a comma then it MUST be surrounded by double quote O 
charaacrs. 

HOST This command sends the smng specified to the receiver through the 

AUXLstnng external AUX1 connector. Note that the string represents a command 
to the receiver and as such MUST be in capital tetters. If the smng 
contains a comma then it MUST be surrounded by double quote (**) 
characters. 

HDLC 

SUBSim/n SHEET (RULE 26) 



11/02/2001 13:13 STPRGUIDE DIGITAL * ROB FfiRIS 



NO. 963 054 



WO 00/25412 



PCTAIS99/Z4740 



10 



-51- 

The HDLC command is protected by the debug password. The HDLC coimnand 
coniibls (he incoming data from the StarCuide II receiver. The data is received over 
the receiver backplane. The data is ethemet data packets encapsulated in an HDLC 
stream. One of the other parameters of the HDLC command is the IBS channel IP 
address and pon num7ber. This address (along with the associated port) determines 
which packets are desigiuied as "in-band signaling". 
HDLC DEBUC.LEVEL[,0| 1 12) Sets the debug level for the HDLC processing 

block. 

HDLC DRV_DEBUG(.TRUE|FALSE] Sets the HDLC software driver debug level. 

Enables the reception of data from the 
receiver. 

Settiie In-Band Control Channel IP address. 
Sets the port used for the IBS stream. 



HDLC ENABLE(.TRUE1FALSE] 



HDLC IBS_IP_.\DDR(.value)- 
HDLC IBS_UDP_PORT[.vaiueJ 
(1.8000) 

HDLC STAT1STICS_CLEAR 
HDLC SHOW 

>HDLC SHOW 

dcbugLevel 

drvDebug 

enable 

config.ibsIpAddr 
config ibsUdpPon 
isrCount 

Glitch on RX 



Clears all HDLC siatisiics. 

Display HDLC parameters and counters. 

0 

FALSE 
TRUE 

239.255.0.1 (OXefffDQOl) 

2002 

0 

0 
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FUg Status 


0 


RxFiame 


0 


Busy Condition 


0 


Rx Buffer 1 


0 


Rx DPLL Error 


0 


Rx Length Error i 


0 


Rx Nonalign Frame 


0 


Rx Abort 


0 


Rx CRC Error 


0 


Rx Oveoun 


0 


discardFrameCnt 


0 


crcErrprCni 


0 


abonErrorCni 


0 


ifaeeErrorCm 


0 



1 5 The values of the counters increase as IP traffic is received from the SCII receiver. 
ICMP 

The IGMP command is also hidden behind the debug password. The IGMP 
command is used to configure the cihcmci card's behavior in the presence of an IGMP 
ncovork. This commands options are shown below. 

IGMP Enables the debug mode of ihc 

DEBLG(.TRLIE|FALSE1 IGMP process. 

IGMP Enables ihe card's IGMP 

ENABLEIJRUEIFAJLSEI handling. 

IGMP ^ In IGMP mode, this command 
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QRIER_ENABLE(.TRUE|FAL 

SE1 

IGMP 

QUERY_INTERVAL[.valuel 
IGMP QUERY RESPONSE 
INTERVAL(,value] 
IGMP 

IP_ADDR_BASE(.vaiue) 
IGMP 

IP_ADDR_MASK[,value] 
IGMP 

GROUP_MEMBER,<ip_addr> 
IGMP SHOW 

IGMP SHOW 
debug 
qucner 
enable 

querierEnabie 
quer>-lniervaJ 
quen/Responselnteival 
ipAddrBase 



enables the caid's query mode. 



-(IO0..2500) 



Sets the query interval in query 
nnode (1/10 of second) 
-( 1 0..255) Sets the response limeoui 

value (in 1/1 0 of a second). 
Base address of the IGMP 
(OxE0000000..0XeF address block. 
FFFFFF) 

Sets the mask for the block 
(OxFFFFOOOO. .OxFF which deteimines the size of 
FFFFFF) the address block. 

Query if a panicular IP address 

is joined or not. 

Display the IGMP settings. 

The response is shown below. 

TRUE 
TRUE 
TRUE 
TRUE 

600 (1/10 seconds) 
100 (1/10 seconds) 
239.255.00 (OxEFFFOOOO) 
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ipAddrMask OifFFFOOOO 
MC 

The MC command is used to set the paramcicis of Ihc moniior and coniroJ RS-232 
imcrfacc. Currently only the band rate can he sci although the parity, data biis, and 
5 stop bits will be added to this command in the hinire. 

MC LOGMSG <TRUE|FALSE> 

MC TTY^B AUD_RATE.<valuc> Set the baud rzte to the specified setiing. 
(range 9600.38400) 

MC SHOW Displays the currem settings for ihc M&C pon. 

PING 

The PING command is used to check Eihcmet connectivity from the EDS Card card 
to another IP based device. The PING command will send out an ICMP echo request 
10 message lo the specified IP address. The command will display the results of the ping 

messages (either success or failure). If the pmgs are successAil. time results will be 
displayed. The PING command comes m the following forms: 
PING ipAddress<..numPings> Where the ipAddress can cither be a dot notation 
address or a hex number and the numPings represents the number of pings to send. The 
1 5 numPings must be greater than 0. The following results show a successful pmg followed by 
an unsuccessful ping. 
>pmy I91I68.3.1 

laskSpawn ok 

:o 

>PrNG 19:.l6gJ.l. .56 data bytes 
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64 bytes from sd-firewall.siarguidedisiial.com (192.168.3 I) : icinp_scq=0. 
uine=4. ms 

64 byres from sd-firewall surguidedigital com (192.168.3.1) : icmp_scq=l. 
time=2. ms 

64 byies from sd'nrcwall.siarguidedigual.com (192.168.3.1) icmp_seq=2. 
iime=2. ms 

192.168.3.1 PING Siatistics — 

3 packcjs iransmiued. 3 packets received, 0% packet loss 
round-inp(msi min.avg/max = 2.'2/4 



10 



>ping 100.1.1. 1 



laskSpawn ok 



15 'PING 100.1. 1.1. 56 data bvies 
no answer from 1 00. 1 . 1 . 1 
NV 

The NV command is a debuc command. The NV command is used to access or 
display various non-volaiile mcmor>- locations or siniciures. Currently it is used lo 
20 store an event log so all of the opiions of the command revolve around the log. In the 

future th)s command may be convened to a LOG command with various options. 
NVDB CLEAR Clears the entire non-voiatilc 

memory database. 
NV LOG CLEAR Clears the event log. 
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NVLOG JHOWCindcx] Displays ihe conicnis of the event log. 

RCV 

The RCV command is used to configure or query critical parameten of the receiver 
This command corpmunicaics wuh ihc receiver via the imcmci host imerface. Thus, 
the receiver must being wnmng Clear Channel Code Version 1 . 16 code or newer. 
The following list ^hows the options available with the RCV command. Each 
command option indicates a command that is sent lo the receiver. For details on any 
of the receiver commands, sec the SiarGuidc 1 1 User's Manual 
RCV RF(,frequcncyl - ( 920000.. :050000)Thc Rf quenes or sets the 

receiver's L-Band frequency in kHz. Valid 

values are shown in parentheses. 
RCV DR(.daia^raic| - (5 1 2000.. 8 192000) The DR queries or sets the receiver s data rate 

in bits per second. Valid values are shown in 

parentheses. 



15 RCV \ R(.viierbi^ratc| - (j.J) 



RCV CLR[.cir^modcl -(0..!) 



20 



RCV EB 



The VR command sets or queries the Vicerbi 
decoder rate of the receiver Valid values are 
shoum in parenihcscs 

The CLR command sets or queries the Gear 

Channel Mode of the receiver. Valid values 

are shown in parentheses. 

The EB command queries the current Eb/No 

reading ofthe receiver in lOlhsofadB. The 

higher the number, ihe better the signal 

strength. 
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j^QY The AG command queries the cuireoi AGC 

reading on the receiver. The higher ihis value 
is ihe less input signal level there is at the 
input of the receiver. This value ranges from 

0 10 255 and should be kept as near to 
128 as possible when configuring the 
receiver. 

HCV SS SS queries the curreni status of the 

receiver. This value represents a sum of the 
mdividual status bits currently acnvc A 
value of 0 indicates no errors are currcnily 
aciive. See the SiarGuide II User's manual 
for the bitmap values 

RCV SF The SF queries the fault history of the 

receiver. This value represents a sum of ihe 
individual status bits that have been 
activated since the last time they were 
cleared (using the SF 0 command through 
either the HOST or HOST AUXl 
commands). A value of 0 indicates no faults 
have occurred. See the SiarGuide II User's 
manual for the biunap values. 

RCV REV The REV command queries the concnt 

software version running in the receiver. This 



SUBSTITUTE SHEET (RUIX 26) 



11/02/2001 13:13 STARGUlDE DIGITPL -» ROB PARIS 



NO. 963 061 



WOM/ZS482 



PCrAJSMa4740 



-58- 

command shows the code versions of the 
motherboard, the demodulau)r, and the DSP 
code. 

RCV SHOW The RCV SHOW command displays the 

3 cmrem values of the receiver panmeien thai 

^ arc queried. A parameter is quoied every 2 

seconds and the parameters are queried 
sequentially. The output of this command 
looks something like the following. 

10 >rcv show 

RF: 98SOOO 

DR: 6N4000 

VR: 3 

CLR: I 
15 £B: 7.0 

AG: 127 

SS: 0x00000000 

SF: 0x00000000 

REV: I.IW,I60 
20 REBOOT 

The REBOOT command is used lo pcrfomi a soft boot. The command comes 
in one form: 

REBOOT <arg> Where arg can be either 
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0: This lype of booi causes the sysiem lo go through ihe 
nonnal booiup sequence bui memory is noi cleared. 
1 : This type of booc causes the rebooi lo pause at the 
boot prompt so the user can change any boot 
parameters. Memory is not cleared in this type of boot. 
2: This performs a normal boot but memory is cleared. 
This is the default if arg is not specified. 

SCHED 

The SCHED command is used lo display the scheduler's current scheduled events. 
The command comes in ihe following forms. 
SCHED SHOW Displays ihe currently active schedules, if any. 



SCHED PURGE Delete any existing schedule. 
SCHED Ai)D.dT,rly,fidO[,find] Add an eveni to ihe schedule. 
The dT paramcicr indicates an event window lime m which the 
relay specified by rly must occur. If the relay is activated 
during the active window then the file or files specified by the 
fidO through fidN parameters are played from the flash memory 
disk. If multiple files are specified they are played back co 
back starting from the first file through the last file. 



STATS 

The STATS command is used to display various bandwidth statistics kepi on the 
board. The statistics mclude both ihe ethemei pon and the hdlc port. 
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STATS^CLEAR ClcafS ihc sttiisucs. 

STATS SHOW Shows.ihc current statistics. An example of the parameten 

' displayed are shown below. The statistics are kept from the last 

5 tune they were cleared. The bandwidth suiistics show (he 

» average bandwidth over the last 5 seconds. 



>STATS SHOW 
SATELLITE INTERFACE UQ) 
10 10 packets received: 0 packets sent 

0 input errors: 0 outpui errors 

t06i bytes received 

604 bps (average bandwidth) received 



I > Average saietliic packet size is 106 



ETHERNET INTERFACE (cO) 

625 packets received; 439 packets scm 
0 input errors. 0 output errors 
20 600 collisions 

3 packets routed from sO 
649 bytes routed from sO 
462 bps (average bandwidth) routed from sO 
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Average packet size routed from sO is 283 
236 seconds since the statistics were cleared 
SYSTEM 

The system command is used to set or query the SNMP system uble strings. This 
command is a debug command and comes in the followmg fomis: 
SYSTEM CONTACT(/'string") To set the contact string, the string must be less than 

256 characters. The string should be surrounded by 

double quotes as shown. 

To set ihc location sinng, the siring must be less than 
256 characters. Tlie struig should be surrounded by 
double quotes as shown. 

This command can either query ^he cuaeni SNMP 
description string or re-initialize u. The rc- 
inuializaiion is only needed once after upgrading the 
code from versions 5-7 to version 8 or newer because 
ihc format of the stnng saved in flash memory was 
changed I f this is not done the description m the 
SNMP will indicate both the previous software 
vcrsjon AND ihc new one. 
Display the current settings for the SNMP System 
lables. The output of this command is shown below 
with Che card's default strings. 

>SYSTEM SHOW 
LOCATION 



SYSTEM 

LOCATION[;'s(ring''] 
SYSTEM DESCf.INIT] 



SYSTEM SHOW 
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San Diego, CA 92121 (619)452-4920 
CONTACT: 

Siargutde Digital Networks 
TIME 

5 The lime command js used [o sci or query the system time. The StaiOuidc receiver 

will set the time based on the network umcsianip. Aa example of the query response 
is shown below. 

940542936.THUOCT2I 14:55:36 1999 PDT (GMT-7) 
The lime command can aUo be used lo sci the cuirem time zone for the EDS Card 
10 card since ihe iime is sent in GMT. 

VER 

The VER command is used lo query ihc current software ver!!ion. The query response 
includes ihc software version, the daic and the time the code was built. An example 
of a quer>' is shown below. 
15 0.0.2.Jan22 1997. 16:35:50 
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CLAIMS: 

1. A satellite Transmission reception system including: 

a downlink receiver for receiwng signals from a saielhte. said downlink including an 

5 iniegraied satellite receiver and rouier, 

wherein said s.gnaU are stored as files m said integrated satellite receiver and router 

for laicr further uansmission- 

2. The satellite transmission reception system of claim I wherein said .megrated 
,0 satellUe receiver and router funher includes an Ethernet transceiver for transm.ttmg at least 

some of said signals. 

3. The satellite transmission reception system of claim 1 wherein said integrated 
satellite recover and router funher .ncludes a multicasting processor to provide muhicastmg 

1 5 of at leasi some of said signal. 



4. 



20 



The satellite transmission reception system of claim I wherem sa.d integrated 
sateiUie receiver and muter funher includes an HTTP server for commumcating with said 
EDS card via a web browser. 

5. The saielluc iransm.ss.on recepuon sys.em of claim 1 wherein said integrated 
satellne receiver and router funher includes a DNS resolver for translating mnemonic IP 
addresses into numerical IP addresses and vice versa 
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6. The satellite transmission reception system of claim I wherein said integrated 
satellite receiver and router further includes a DHCP processor for dynamically configunng 
the IP address of said integrated satellite receiver and router. 

5 7. The satellite transmission reception system of claim 1 wherein said integrated 

satellite receiver and router funher mcludes a confirmaiion web client for sending 
confirmations to a remote location when predetermined events occur. 

8. The satellite transmission reception system of claim t wherein said iniegraied 
1 0 saiellac receiver and router funher mciudes an audio subsystem for combinmg a received 

audio signal with locally insened audio signals. 

9. The satellite transmission reception system of claim 1 wherein said integrated 
satellite receiver and router funher includes a command processor performing at least one of 

1 5 displaymc said ai Icasi a portion of a received signal stored in said integrated sateiltie 

receiver and router and prompunc said iniccraics saieilite receiver and router lo transmit said 
received signals. 

10. A satellite data deliver)* system including. 
^0 a saielliic transmuting signals: and 

> a downlink receiver for receiving signals from a satellite, said downlink including an 
imecraicd satellite receiver and router. 

wherein said signals are TCP/IP packets and said TCP/IP packets are routed by said 
integrated satellite receiver and router, and 
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wherein said signals may be siored as files in said integraied satellite receiver and 
rouicr for later fiiither transmission. 

1 1 The saielliic transmission reception system of claim 10 wherein said integraied 
5 saielliie receiver and router funhcr includes an Eihemei transceiver for transmiirmg ai least 
some of said signals. 

1 2. The saiellue transmission reception system of claim 1 0 wherein said integrated 
saielliie recei\'er and router funher includes a muhicasting processor lo provide multicasting 

1 0 of at least some of said signal. 

13. The saielliie transmission reception system of claim lO wherein said integrated 
satellite receiver and router further includes an HTTP server for communicating with said 
EDS card via a web browser. 

15 

1 4 The saiell ite transmission reception system of claim 1 0 wherein said integrated 
saielliie receiver and router funher includes a DNS resolver for translating mnemonic IP 
addresses into numerical IP addresses and vice versa. 

20 15. The saielliie transmission reception system of claim 1 0 wherein said integrated 

saielliie receiver and router further includes a DHCPproccssor for dynamically configuring 
ihe IP address of said integraied satellite receiver and router 
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16. The saieUile uansmission reception syscem of claim 10 wherein said integrated 
satellite receiver and router further includes a confinnation web client for sending 
confirmations to a remote location when predetennined events occur. . 

♦ 

5 1 7. The satellite transmission reception system of claim 10 wherein said integrated 

satelliie receiver and rouicj^ further includes an audio subsystem for combining a received 
audio signal with locally inserted audio signals. 



1 8. The saiellite transmission reception system of claim 1 0 wherein said integrated 
1 0 satellite receiver and router funhcr includes a command processor perrorming at least one of 
displaying said a( leasi a ponion of a received signal stored in said inicgrated satellite 
receiver and rouier and prompting said integrates satellite receiver and router to transmit said 
received signals. 

I ^ 1 9. A TCP/IP corapaiibic satcUiic cransmission system including: 

a multiplexer receiving, multiplexing, and ouipuiting multiplexed TCP/IP packets 
wiihoui separating said packets: 

an uplink for transmitting said multiplexed TCP/IP packets to a saicUiie; 
a satellite for receiving said multiplexed TCP/IP packets from said uplink and 
20 transmitting said TCP/IP packets to a downlink; 

, a downlink for receiving said TCP/IP packets and iransmining said TCP/IP packets to 
an integrated satellite receiver and router; and 

an integrated satellite receiver and router receiving said TCP/IP packets and 
demultiplexing and ouipOtting said TCP/IP packets without reconstructing said packets. 
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20. Aoi iniegnited sacelliie receiver and rouier including: 
a satellite receiver for receiving files; 

5 an Ethernet-capable router for roucing said files; and 

an HTTP server for communicating with said receiver and router vja a web browser. 

21 . The integrated satellite receiver and rouier of claim 20 further including a 
Hash memor>' storage for storing said files. 

10 

22. The iniegraied satellite receiver and router of claim 20 fiinher including a 
connmand processor pcrformmg ai least one of displaying said files stored in said flash 
menior\' storage and prompting said router to route said files. 

1 5 23 The iniccratcd saieliiic receiver and rouier of claim 20 funher including an 

IGMP mukicasting processor for multicasting of a received data stream 

24, The iniegraied satellite receiver and rouier of claim 20 fiinher including a 
DNS resolver for iranslailng mnemonic IP addresses into numerical IP addresses and vice 
20 V crsa 



25. The mtegraied satellite receiver and rouier of claim 20 funher including a 
DHCP processor for dynamically configunnc the IP address of said integrated satellite 
receiver and rouier. 
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26. An Ethernet Digital Storage (EDS) Card for use m a satelliie dau stream 
reception system including: 

a flash memory stqrage for storing at least a portion of a received data stream; and 
5 an Ethernet transceiver for transmitting at least a portion of a received data stream. 

I 

27. The EDS card of claim 26 further including a multicasting processor to 
provide mukicasung of at least a ponion of said received data stream. 

1 0 28. The EDS card of claim 26 further including an HTTP server for 

communicating with said EDS card via a web browser. 

29. The EDS card of claim 26 funhcr including a DNS rcsolver for rranslaiing 
mnemonic IP addresses into numerical IP addresses and vice versa. 

15 

30. The EDS cord of claim 26 further including a DHCP processor for 
dynamically configuring the IP address of said integrated saielliie receiver and router. 

3 1 . The EDS card of claim 26 funhcr including a confirmation web client for 
20 scndmc con firmai ions to a remote location when prcdciermined events occur. 

32. The EDS card of claim 26 further including an audio subsystem for combining 
2 received audio data stream with locally inserted audio. 
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33 . The EDS card of claim 26 funher including a command processor performing 
at least one of displaying said at least a portion of a received data stream stored in said flash 
memory storage And prompting said Ethernet transceiver to transmit said at least a ponion of 
a received dau stream. 

5 

34. A method for audio advertising distribution compiisuig the step of: 
onginatmg an audio advertising spot at a central location; 

iocalizmg said audio advertising spot; and 

iransmiiiing said audio advertising spot to a remote receiver via a saielHic distribution 

10 system. 

35. The method of claim 34 funher compnsing the step of storing said audio 
advertising spot at said receiver 

1 5 36. The method of claim 34 further compnsing the step of modifying said audio 

advertising spot ai said receiver 

37. The method of claim 34 further comprising the step of immediately 
broadcasting said audio advertising spot at said receiver. 

:o 

38. The method of claim 34 further comprising the step of further transmitting 
said audio advertising spot 
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39. The method of claim 34 further comprising (he step of sending a confinnaiioa 
to said data origination location. 
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